Nitrogen fertilization from biological source is an uncommon practice for peanut growers due to the limited results, mainly in environments with water restriction. In this study, the response of a commercial Bradyrhizobium was evaluated on the nodulation and production of peanuts grown in sandy and medium textured soils. Two experiments using different soils were carried out in the field during the dry season, in Campina Grande, Paraíba State, Brazil. Three peanut genotypes were submitted to the following treatments: 1-no nitrogen fertilization (control), 2-chemical fertilization (ammonium sulfate) and 3-inoculation with Bradyrhizobium [commercial strain BR 1405 (SEMIA 6144)]. A completely randomized 3x3 factorial design was adopted with five repetitions for both experiments. The evaluates variables were: height of the main stem, number of nodes/plant, root length, root dry weight, weight of pods/plant and number of pods/plant. In addition, gas exchanges were estimated using IRGA apparatus. Both genotypes (BRS Havana and L7 Bege) were benefited in relation to production due to an inoculation with SEMIA 6144. No physiological response was verified in genotypes or N-treatments to gas exchange, excepting for the Ci/Ca ratio in the medium textured soil experiment. BRS Havana showed low Ci/Ca ratio in Bradyrhizobium treatment, indicating that SEMIA 6144 improved the plants photosynthetic efficiency.
Introduction
Biological nitrogen fixation (BNF) is a natural process that occurs mainly through symbiotic association in legumes species by rhizobial bacteria that convert elemental nitrogen into ammonia. In nature, only a few microorganisms are able to reduce N 2 through the nitrogenase complex. Such interaction with plants account for 65% of the current nitrogen used in agriculture (Jones et al., 2007 , Swain & Abhijita, 2013 .
Several bacteria have been used as inoculants to improve the crops fertilization, providing an effective establishment of the nitrogen-fixing symbiosis. In addition to the nitrogen fixation, those bacteria are able to produce several molecules that promote plant growth and grain yield (Hayat et al., 2008) . The advantage of this process is the total use of the fixed nitrogen by plants (Epstein & Bloom, 2006 , Swain & Abhijita, 2013 .
BNF varies with soil fertility and temperature, genotypes and Rhizobium strains (Santos et al., 2005; Borges et al., 2007) . High soil temperatures in tropical and subtropical climates are a major problem for BNF because it can affect N 2 fixation. Critical temperatures for N 2 fixation are around 35ºC -40ºC (Nehra et al., 2007 , Yadav & Nehra, 2013 .
Peanut (Arachis hypogaea L.) is
nodulated by an array of rhizobial species. The route that rhizobia fixes nitrogen is brief: rhizobia initiates the infection at the axils of emerging lateral roots and proliferates in intercellular spaces before entering in cortical cells. Then, rhizobia spreads further through the root cortex via an intercellular matrix and are eventually released into plant cells (Angelini et al., 2011 , Lyra et al., 2013 , Ahemad & Kibret, 2014 . Among the bacteria that can nodulate peanut, several are very efficient and the prospection of bacterial isolates to this crop revealed some promising bacteria as new inoculants (Lyra et al., 2013 , Torres-Júnior et al., 2014 . Siddique & Bal (1991) reported that peanut is privileged by BNF, since plants are able to maintain nitrogen fixation even with poor supply of photosynthates. This ability is due to the presence of lipid bodies near the periobacteroid membrane. However, since Arachis presents hypogeal fruits, soil sandy texture is more appropriate for the management, although it affects the strains efficiency due to low fertility and water retention (Bolonhezi et al., 2013) . Montans et al. (2008) evaluated the nodulation of peanut, using sandy and clay soils, both without previous cropping and observed that in clay soil plants had high number of nodules with improved strain and no effect in competition was verified between inoculant and native strains. 
Material and methods

Field experiments
The experiments were carried out at Campina Grande, Paraiba State, Brazil (07º13'S; 
Bacterial strain and growth conditions
The commercial Bradyrhizobium strain SEMIA 6144 recommended to inoculant production in peanut was used (MAPA, 2011) and grown in liquid YEM medium (Vincent, 1970) for 4-7 days at 28ºC up to the late exponential growth phase with about 10 9 cells mL -1 .
Gas exchanges
IRGA (Infra-Red Gas Analyzer, LI-6400, LI-COR, USA) was used in order to estimate the physiological traits. Leaf gas exchanges of 
Agronomical traits
Plants were harvested after 90 days and were naturally dried in the field during 5 days.
The following characteristics were evaluated: main stem height, number of nodes/plant, root length, root dry weight, weight of pods/plant and number of pods/plant.
Statistical analysis
Statistical analyses were performed using the SAS program, version 9.1.3 (SAS/STAT, 2005).
Data were submitted to analysis of variance and means were compared by Tukey´s test (p <0.05).
Results and discussion
Nodulation and agronomical traits
The genotypes showed limited responses to N-treatments for most of the evaluated variables, except for NN and PW, that increased in sandy soil ( were more able to fix N 2 in conditions that would not be supported by exotic species (Taurian et al., 2006 , Ibañez et al., 2008 , Ruiz-Díez et al., 2012 .
Although there is an availability of exotic species with high efficiency in nitrogen fixation for several legume species, selection of native strains provides perspectives to broad the exploration of new isolates adapted to dry environments, favoring low responsive cultivars to commercial isolates. Nevertheless, it is worth pointing that the soil properties, involving fertility, texture and depth contribute to response of isolates x genotypes. The agronomic responses observed in the present study in medium textured soil were associated to texture, that favored the nutrients retention and soil moisture, and the high organic matter content in the Ultisol. In sandy soils, the leaching of fertilizers due to its texture and the low organic matter content possibly limited the SEMIA 6144 activity.
Physiological evaluation
No statistical differences were verified according to genotypes and treatments on the physiological traits, excepting for Ci/Ca ratio in the medium-textured soil treatment (Table 4) . The Ci/Ca ratio is a trait that is directly involved in plant photosynthetic activity. The value can be changed due to variations in the rates of net assimilation and stomatal conductance.
Reduced stomatal conductance restricts the CO 2 entrance in intercellular areas, which tends to be consumed by the photosynthetic assimilation.
Thus, the lower the Ci/Ca ratio, the higher the photosynthesis efficiency. In some crops, it may lead to a production increase (Kaschuk et al., 2012) . 
Conclusions
The inoculation of Bradyrhizobium sp. SEMIA 6144 in peanut plants grown in medium textured and sandy soils benefited the nodulation, pod production and gas exchanges of BRS Havana cultivar. For other cultivars, it is necessary to incorporate the BNF in breeding programs in order to identify responsive isolates that can increase plant development.
